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(57) Abstract 

An illuminator for illuminating a surface to be illuminated, comprising a light source (1) for producing a light beam of predetermined 
wavelength, wavefront-division optical integrator (451) including unit optical systems, a condenser optical systems (9, 11) for directing the 
light beam to the surface to be illuminated, and assisting optical members (OMA) for deflecting the light beam through the unit optical 
systems, at least one assisting optical member being correspondingly disposed in one of the unit optical systems. 
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2^tcv h y y^7tti:*«LT|ii 77^7^ l/>Xl 5 4«$£ 
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ftS„ ft*5, *^J6^<6lC*3V>T,' #IiuyXAl~A3 6©f^8§ 
8tJi % Hi yj^TJ l/^Xl 5 1 Sr«^-r5#S*^^X©^^ffilt 

3?1 1 DHOXYiPiBH*^ 1177^7^^X1 5 4^^L/i3t 

-tft^ffttt, S*u>X©3t|tt^oTAJ+-fS3tj»^i©3t*fct;:itL 

XA 1 - A3 6 ZmmLtcftmt, §277^7^ ^yX7«AltI© 
**«Srfla^*T^«Hci-ft^ffi*S:flaK1-5o ftoT, Hi 1D0K: 

LT, Hi OBHlC^tfcBlPiRiJ 185^i277^7^^yX 

7^7^fi/yxi5i^5t^ (iR3A0^#flg) <tit^T, ytm 

fc*5* 3fe*#*teTft5#fa&t/*©1^ft*tt % ^^i/yxii^(7^ 
[rK ftl:«fc «9**5„ IllA, 11 BHI^Lfc77^7^ l/VXl 

54m m-mn m^m x\ t^m^^m (jj&w.m) \-m>b 
&i i cBfc^LfcEii-CBu ^ffiii:i»^iR)^jav^m^^x 

v\> fcfc*U i2 77^7^kyX^Mt§ 

g^^vx^nxn^^^v^^, zo&m&fcm-rztLibktt, 127 
7>rr-r ^^x^^-r^g^ix^x^^-^^itmffi^M^fts^i 
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Si 1 DBUC^LfcaO, %2 \syX7<DAH&±X*<DM 

&ffl< fcat>, *HJte^«-Ctt, % l 2 A, 12 B@t:^fj;5l:, S l 
7 7^f7^i/yXi 5 4©Alti OtaSHBI) \z.%fflm#k-\sX<ov 

&4£»£-£T^3:, fc*5 x Si 2 ABlifl 7 J 4 T 4 5 4S 

t/^^^y7^;^LS^tYZ¥i0-Cifc*), Si 2BHK1X 
Y^i0-Ci)5„ Si 2 BEHc^1-<b;jo9 > l^E->**>:7 4 )V 

$ LSttii 77-fJ-f i/yx'i 5 4^Mini:^t^5^t$t 

Si 2 CH]C7)Jj|2 77-f7^ ^yX7(7UltI^tXYW|^P, 

1277^7^1/^X7 ©AWiii-C©flaft^*tt0 f »j»-e^i-jip < * 

r©^t>7^>7^yl/^LSiloPT, Hi 3A~1 3 DEI 
LTlft0J1-$ o ^^df-^7^/^LSWMH:, II 3A, 
1 3BSt^1-*P< % RJg PoBitfSl^V 
X*yMJL&£ntc-? y hffifcftoTV^o Si 3 C, 13 D0tt^ 

"9iDXtfcm, # 7 0 0#M©ISt^^t?>^(t^tTotMt5 

$©*sbh*5„ tot, UT v )m^wm%%^xik¥&mzMi-z t 

fc:J:«K Si 3DBII^i-^D< % ftT9iB©*/h/j;IMJiOi^3BSr*a?>b 
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mi^5T*#§, f 13C, 1 3D0T-tt¥ffi«P©JtS^ 

T\ ttftifcfflttti: ^y^*^7 ^^|:R£t5 'b©-eii4v\ 
#cl-> #2SifcJBtBi;:a»j&»5$&i 7 7 uyXi 5 5, i56|;o 
^TffcPJ?1-5o ^1 yyJTA uyXi 5 5tt, ^i77^7^u>X 

i 5 4 £i$i?Eicfl!jifc"T?*>3#, 1177^7^ i/^xi 5 5*mmi- 

$2?fc)ftgffi(Z)$l 5 6(1, ^1 4A@|:*fg 

*V^Xa h II 4BI:ffl|^yX'b^ II 4 C@K:^1-^& 
i/^Xc h^l 4 D0C/7t^i/yXd <t® 4lg(7)^|i/yX($ 
ftft^) £^1-$ 0 r. r T\ I14E~l 4 HEH^-fJ; 5 Bff^ 
¥®H±(D^g^l/yXo^iit^L a ~L d fiSVM:: 9 OUmfeLtc 
■fifaVhZo % IT, Ill^2i|©|$uyXa, b £H7 1 , 7 J 
mi^-fJ; 5ic{c*a±»f 5 a fc*5 % % 1 4 I gjttf? 1 yy^TA u>X 
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1 5 6<dy z^mmvfov , mi 4 j ®t*xY¥mmvto?> 0 m 

^"tSaflftiW^ffW HB¥ 7-122478 f-|CM^$tlTV^5 0 
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ifcte* 1177^7^ uyXl 51~l56i:WPJK!9l81-l8 
MP»«? t LTS©^# v^PttO 1 8 1 ttaflBBUJBMqjR!)) 

182 Wommmwnm) tmviztizm&i*, m&mmt>*m& 

i^i 77^7^ i/yxi 5 3 Mt§. mam 

8 4&mftistlZm&\cti^ 1177^7^^X1 5 4£«hf--5, 
MPttO £ LTIBP#«9 l 8 4 -hfiH^irb mm<Dft&tft&t<Dtt) 

fimftzmnm i s sas^^s^^ 1177^7^ 

1 5 5?rigiRi-§ 0 ^LT, WJfi©»l 77^7^ ^Xl 5 6 Wc, 7c 
aflgW/BBiRfct) l 5 1 kK4t>1txmRZtlZ> 0 fcfc\ 7fe»»<t 



1 5 5, 1 5 6 ©*ii-etuoAitffi«tiffi«1"5 «t 5 1 0 

5fcfc*fc*ftT*3!K Il77^7^fl/yXl 5 4, 1 5 5, 1 5 6 

5 4, 1 5 ^aflS^g||R3K«9 1 5 1 L 

*mfe^«Sm*3^rt) N B*#l#^fW#fflJtt, ±»©*N£:BB«i:fc5 

-7° $/ M^l±tS:P53i$*5r t^-e#^ 0 
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t-So i 3 » na §Sf i*tg©ft^it t&^fgig] 

»*tt£--frt;:Lfct>©i: LT©f 1 7y^7^ l/yX^, Zti?h4 

Ill 5AlliiMl yy^TA l/>X2 5 1-2 5 6 Sr#ifcW 
40wm 0 5Sr*1-H-C*>!9, 111 5 BUfiMctDlln^ 2 8 1-2 
8 6 SHffcfc UtfOi^ i o 8 Sr^f ®"C&S„ 

tlb^^fr^^ ! y^^yj U> *2 5 1-2 5 6©H©1 O^flg^ 

bm.Wl<nm 1 yy^TJ uyX2 5 1 - 2 5 6lt Wtl|2 7 7^f 
TV 7 ©Altffi±T-©IBi3imis&;dsHvM£Mft 3 J; 9 (c;fff$ £ftT 

2 8 1 -2 8 6tt, ^ftib^P^flSSlV^Cg&SJ;^ 
1ft/&£ftT*5»9 , -*lS>«$C<DH§qj&«9 2 8 1 -2 8 6?)H(7)lo/jS 

£>ftrv^ 0 *Hlte©jgifi-ett, r:ftb<£>u*vw^ 1 o 5, iosii, 
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"t\ HL&<DMQ1&'0 28 1 -2 8 6CH© loilM 177^7 
yf U>X2 5 1 -2 5 6 <D 0 h<D 1 HbmWmWvyt&'P Kl«fc11"t3 r. 

7y4T4 VyX2 5 1 -2 5 e^oi^Tf^-f^ n 
C1T\ 1177^7^ U->X2 5 4-2 5 6 fiffijfc© 7 y 4 T4 U>X 

i yy-ir-i i/>X5 i 117^7^^X25 5itmimmm 

loll 7y4T4 1/>X5 3 t % LTf 1 7y4T4 U>X2 5 6 
teH 1 mMJtmoW l7y4T4 kVX5 2t^Mtl§i*fcW{?fe 

So 

LT, & 1 7y4T4 VVX2 5 1 J± % TfettSr^Mffi (@^YZ 
^iQ,^t*fc5^(D77^7^^i/yXoi^^Sj|s:t u 
0tRtfMi 6A-1 6 DBRi^tJ: 5 (-> t©¥flr^©l?iwyX(/; 

1177^7^ uyX 2 5 1 ©5*^>X©WttJ«SB<Ofil^ 

H4 A, 4 BgI&tJ<&5 0IC*5^Ttft9! Lfcg* l^X^teE*! LG> 

H6A-1 6 DHC^t £*5!9 > !3lW©il 7 y 4 T 4 v 
VX2 5 1 *<O4fi0g*l^XA 1 -A 4 tiZV^C-t ©IM 0 7)^ L 

yXAi-A4li, #*©#4fciMia±©fc-*-a&#9 oftt/jiS J: 9 
fc, ftttfcMfcffi (ItXY?!) fcfto TIM* 3*1X^5, 
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rmv\t, ^(dx 5m*a$tLfc4ii©5*i/^A i~a4©im 

^1~<fc 0 l 7UT4 uyX2 5 l tt s ftttfcMfcffi (0*x 
Y¥E) i:fp^Ta©lii/yx'iGA^E?ijit^§ 0 
5 v:©l3»loi 1 yy^T4 5 i a» e> at ffi So* , 

M$|LP±0&1-;&^9 0^ +13 5g) 

^Xfcgifi L7e 2 7 7-^7^ wyXAItffiO^MiKitfl^ 

M 5 (±4 51 ±135t) IcMfc LtcMtztf is 7 V 

wxa 3 Ltc^imm a 3 zmsimmw u u> 

XA 4 £^ LfcTt^f^^A 4 *fi*W^fl8Ki"So - OJ: 9 

&ffi#i>JLTjg2 77^ ?M l/yXAtffiT*fi)&5£v^#m£ii«t- 
25 5^<b^x^5o 

--T\ ^277^7-f l/VXtttBffiJvlfgl 5 Bll3tct9*4o 
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II 7 5 4 *m^Z>(Dtyc^-X s Hi ~7 7 4 T 4 Vy 

X2 5 1 ^ffiV>/d^^7fei:©^^/>^v^{i0Jb^-efoS o 

ft*o N I16A-1 6 G<D#mt;£TOi^-(Dgi!f l^X^G A£ 
ft 19 M L&-<fc # x v yXM G A <o 4 #1 (7) v y Xf± ^ (7; J; 

-y uyx7 (Dmm^y^'(o^mm^^^ti^m 1 yy^r^ i/^x© 

T^il/yX^liAl, A2, A3, A4 JCoVNTSlsSt^Kl-t-S 

Ml 5A0l^fk^/Ml 0 8±^S!tte>tlTV>S^l 7 7 
>f 7>f WVX2 5 2 {CO^TtfcWi-So ^©1 177^7^f WVX2 5 

LtchOt LT<7>H 1 yyJT-f 1">X£ N Zti^fiA Xni^»l/ 

U *«0*t«J*^«##*s» 1 XtflS 2 ©IMtWHS:^^, 
H 1 &U*H 2 o»a*^»W©M^5v^^ffiE»©*i-^«Sra* b 

"t 1177^7^ 1/>X2 5 2lt Hi 7 A~ 1 7 EEU^ 

1-<fc 1 ©fi*U^X#GAh Hi 7 F~l 7 I EKC^-f <£ 9& 

4i©Si!/yXB l-B4i4^^5l2©gil/yXiG Bt^ft 
5 0 r^t, IltDSil/yXgGAIi, Hl6A~16E^SLfc 
R*uyX»GAtRICfll^Sr#1-5 0 LT, |2©gil/>'Xilt 
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G-mmisyXB 1 ~B 4^^-{iEiHf^4^a^ N a = 0 

^LT, Hi 7 KB 1-^1- J: 5^, I|wyXAl-A4i4^*5I 
1 ©S#wyX#GAi, S*uyXB l-B4A»5>45i2©5*l/ 
^XiGBHt TfeWfiitffil*! (IH^XY^ffi) i:^^T$wlicl; 

U>XiGA^W4|©I|uyXA 1 ~A4©#*©^rifcBj»©i||ai:, 
f2®^|uyXlG Bt©4i©Iil/>XB 1 ~B 4 <7)#* ©^Tffi 

Ml 7K0fc:^Lfc8«£©#fltfi (a = Og, ±45S, ±9 Og, 
±135« s 18 01) ^ftSU 77^7^ ^>X2 5 2^IIL 
t-yt^it. Ml 7 LBfc#M&"?jjvf-«0, S277^7^l/^X7©A 

-t\ Hi 7 LH^*i"flBWISK©5*>, ilACttll^Hi/ 

yxiGAt©g*i/i/XA i o-tn-ptt*»e>ita$^53tm* s y ^~ 

l^X6K:J:9fi*$;h/raSU f!H#B fcttfc 1 ©Mfl^XgG A 
tCSUl/yXA 2 ©-tn-eti*»bltWSn53tSC^ y kyX6(i 
«fc 0.M£*VCg|jSU tt«Cl:itt#l<0g*l^X#GA*©g*U 
>-XA3(D^:tl^tl^blttt3$tL«57fe^y l/-l/yX6|uJ: 19 j||g$ 
tlTPJ^L, «#Dfclf±$g 1 OB*uyX#G A^tf)giuyXA4© 

^tb^^e>ttm$tiS7t^^y i/-i/yX6 dJ; ft -c si srt- 
ti?ftfrt>ttmztiz>ft$i& y i/~ i/vX6 k * 9 m sfirsHi u 

fiG|I(j:l2©||iuyXi|GB^©||ikVXB 2 0ttlf^i»?) 
atffi£*i57fe3fEtfsy l/-^X6l:j; ^Mft^ftTSBiU a«Hl:i4 
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r^T% %27y4T4 U^Xttfflffitdftl 5 B IHci^-f <fc ? ftHfr 
tt©MP»Sr*-f 5WPIRI!) 2 8 2 £ffifi-<}-5$§£\ 

fc£ 1 7y4T4 uyX2 5 4 fc^S^irtb^T* 1177^7^1^ 

**3, H3$Wlttt, lo©g|kyXSGA (GB) rtUfl© 
l|UyXAl-A4 (B1~B4) W»fe45*^©RWLfc#, * 

«£>4n^ (nttjEOfi«C) "Cb «t V^.>*»S#^ttx 4nH(7;g|S 

$.1t, ±fSM \yyX2 5 1, 2 5 2 X')t s #53|l/yX 

UGA (GB) ^Mt5 4i©SiV>XAl-A4 (B1-B4) 

iGA (GB) ©gil/yXA 1 ~A4©I^ 0 3 <t , g$ 

1/>XA1~A4 (B1-B4) ^e>JWa$tl5*S©0i^ 6^n^5 
<k5fc&«9, I277^f7^ U-^X7(DAItt5^*5V^T, ^177^7 

>r wyx^^sf5§guyxrt^i"ti5<fc 5fcft$o w©fca&, 127 
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XSGAti5Bg(S«a«A-D (;frtitfSa = ±4 ±1351) <£> 

1 ±451 9 0&) TO»££e> 

±15^2 7yJT4 WX2 5 2 |:*5^Ttt, 
XiGA^lii/yXA i - a 4 ©JijftJgHli: , ft 2 vyxmG 

10 I*^XA1-A4, B l~B4(D^^|?gSt^S^^1-5^i^ 

±IBM2 1/VX2 5 2 {d*5V>Ttt % 

XltG A I^>XA l~A4<DTf^ 0 t, ft 2 <Z>g* U^Xi*G 

b *©iiuyxB i -b 4omn e k\*mzmfti^zmtbtite\,\ r 

SrKihl-Sfcfe^, If|l/>XA1-A4, B l~B4®ift|j;ftIi: 
±IBft I&t5ft2 yJ4T4 U>X2 5 1, 2 5 2 fli, 

x.ff, ftl 7 7V l^>X2 5 1 fcfcv^ *tfc^^Rlca[Sf[©5* 

$T\ I177^7^f uyX2 5 3tt, ±m<Dmi 7 y 4 T 4 VVX 
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2 5 1 km$mmt<Dm&&irt mp^^s i k\*MQU<oM& 

#Clr, 1177^7^ U7X2 51~256^HiPiR«528 1 - 2 8 

mnm t LX4m (4og) ^©3tsis«fis (m^^ii^^iiTt:^) 

Sr^-TSMPiRt) 2 8 1 tfs»ft$;h,5 Hi 7^7^ 
2 5 l $rW-T5 3 WP«!li LTH«f»tt©3taii«fPS:*1"5BlP3K 
•9 2 8 2^ai^$n5^^tt, 1177^7^^^X2 5 2#^4R£ 
*b5„ -t LTs HP« <t LTMP^I9 2 8 2 4: f±HMKasj*fc5 4* (4 

og) jgtt0Hqfg9 2 8 3tm$i£tiz>m&iat, 1177^7^1/ 

>X8 5 3^W§tl5, 

F^P^ 1 ? £ LTftO/MV^MPifcfl 2 8 4 (/haflHUUBMniR 
9) ME*©fit^l77'f7'fH/X2 5 4 

&»ftU 8BPtt9 £ Ut«f SftoSSrW-tSMP«!9 2 8 5 (fal 

1/7X2 5 5 IP^IJ £ LTt©^| V^Hl RiK «3 2 8 6 

(*aM/BMP«) tflR$H5»^|±, fc£E«©£l^**PJ 
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m<om i m\^Ltc% i mMi&mo)&mmytmw<DM 1 77 

mi 8 AEjCL^T, »77^7^f l/yX^i^l 7 7 4 T 

4 \s>X3 5 1 ft, ffi^WHMl:J;1H|^i7!J X.A R p <b -ftf-^ 
£iLT!^5 0 - ©Jg 1 8 AmoMXIZ, mfa7"V X'AR P(D t>f ({g 
ft 7^ XAHMWf5 lolO(7)7!) XA©i^©t^fX) 
i^7^7-f f>X3 5 1 (DM'y^- 1 7 UyX5 1 £#| 

mzft^xhs mfo7°y xj*RPiz±z > mfoftmz.£<o ^ ^277^7 

&XZZ> 0 jgl 8 BEHc^-fJ; fiilpJT' y R P © t° yf- 

&fc> Ifcll 774T4 1/^X3 5 1 il^yXAR p i:Sr 

0Hx.ff, 1177^7-f 1/>X3 5 1 fcJRBft 
fl©7tttltllTSfU S(S]/yXARP^177^7^ 1/yX 
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7^1/^X4 5 1 -4 5 6#Ktte>ftfc l/*>/q 0 5(DMir/Tti 
T?4> «9 , I20B Utem pjR 19 4 8 1 -4 8 6 «tf feftfc 1 

>f 7>T WVX4 51-4 5 6iil/*>/M 0 5 ± Cl $ 9 ft 6 ft T *3 «K 
wftt>(7)^ic©^ 1 yy4T4 UyX4 5 1-4 5 6©9^)1 0#flR 

W»tt©^Kt{ca^W^(£ll , T?t5J;5l::Rfte>ftrvN5 a - 
ft 177^7^ 1/^X4 5 1 -4 5 6IJ, WHI2 77 



WO 99/49505 



47 



PCT/JP99/01442 



10 



OWP^«9 4 8 1 -4 8 6^ ^tbe>©§ap^^sllVNf^^5 J;^^ 
fif/&£;h,T&^ ^tlbm$k(DMQ®.V) 4 8 1-4 8 6©n©10^ 
tt3^©3fe*&* KiliRlftf^ST't -5 X 0 \Z. S V^jV^ 1 o 8 ±\ZWttf 

btix^z> 0 *mn(Dr*mx*i±, me^i^^i o 5, losti, 

T, »0|§P^(9 4 8 1 -4 8 6 (7)5^(7)10^^^^1 77^7 
4 VI/ X 4 5 1 -4 5 6 <D 0 %(D 1 O^^B^^cO^ggtfJfci^gf £ ^ 

fcJ^ #Jg 1 77^7^ U>X4 5 1 -4 5 6 (-oi^Ttfc^-f 5 U ft 
Hi y^MTA VyX4 5 4-4 5 6tt»)7 7^7^ l^X^ 
#fliftt>©-C&!K 1177^7^ ^>X4 5 4(iHHW©Il 
77^7^WyX5U, miyyjTJ VI/ X 4 5 5tt$l|tf| 
® 117 ^ 7 ^ *>X5 3ks ^Ufl77^7^ U>X4 5 6tt 

%2 1 A-2 ICHtt, Il7 7 ^7^yX45lM»W 

*17^7^fl/i/X45 II*, tt*0»*U>XELSrXYiFB 

Xe L©*n^*iU:#rt?tT, n4^ft«t£*4>*< 1 1) 1 »fc£t?» 

25 $*iT^5„ S&2 1 B, 2 1 Ctt*«roB^^>x©5fe©io|cj»B 



15 



20 
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I21B, 2 1 Cfc*5V^Tx SHuyXE L (D%M A X E^ft £ Z M % 
5 *frttCLfi3te*fcAXE£:--g:LTl>5„ 

©lM^4f5„ (Ditto, ¥ftyt%AH£itZ>tM2 2 AIIi.t 

15 ii/>XE L©itttJ«j3:ntt^©3t^«IJfl-OMASrE«UTV^5©-C, 
1 o©IiuyXE LSrltffi Lfc3t^:«m2 2 CEn^l-ftK&il^ 

£fcfc5„ ^LT, #H»fiT*te, mi ?y4T4 uyXA 5 l ©# 
I* XE L ji^l:^ $tt, *©#WfflK:PJ«iJ&R©3te^ 
20 itttOMASrEfiLTV^©-^ l2 77^7'<l/>X7(7;Altffi±f 

li^^fMOMi *»e> U 122 DEKw^jir^i-J; 9 

zti-zmmmmv 4 8 1 k^lt, «o7 7 ^7^ u-yxiutta 

25 ±$<E>0 1 7 9>f7V 1/VX4 5 1 -C|j\ ^-OH^ 0 $r^*i-5 7fe^ 
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ttmz&^xmmftm<DHkT*y5<*zbwzz> ; , matt, mwe 1 

T«fc5)feWlOMA H£ 0 1 <t teg ft 5113^0 2X*hZ>%*£ 

MOMA 2 £ co2ajS03t^«-Sr381:BBSLfc»^Sr%^5 0 0 2 
3 A0tf)#4$ISl5^ 02 yyATJ u>X7®AltEtfe(t5iBJiJ$ 

#*£r^Lfc<D;^0 2 3 B~2 3 EgtfcS. |23B~23E@|^ 

£#•^5. rtL^>tLT, H^/^a 2C>ft^gM#OMA2£M -®^L 
fcM7fc&0 2 3 CEI^I-J: 5^$&^#*©t:"-^02 3 BIH^J* 
^LT^>7hLT^So ^LT, iWO^^^Stefcil^-^ 2 3 
DEUc:^1- 0 -ttT, *^W^M#©^^^^i-?x!r, 02 3 E 

OMA^ffiV^fc^-Ct, 0 1 77^7^ 1/^X4 5 1 ©#S*I/yX 

OMA1, OMA2&ffl^fc»£*|sac3b#«:fc5:: <h#T*#, jUiajfe 

02 4A@~2 4 CKt, 01 77^f7^ 1^VX4 5 2£U*7HIfiSB 
*t£ Lt©3t^#OMB©#fifeSr^-fH-e*>S, 02 4 ABC^ti 
1177^7^ 1/VX4 5 2 tt, it®gil/yXE L£XY¥ 
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IEg£tlTV^ 0 I24B, 2 4CD|j:iMiwyX©9t.®lo 
Lt*#OS*u^XELt)t^SiS#OMB dr ©EHRHBSr^l- 

124 DH(t^2 77^f T-f l/^X7<DA&ffi±T«OM^ig£^-f 

±&<DM 1 -77474 U>X4 5 2-Ctt, Efc^tf^tt^mtOMB 
©ffi/S P t &W<D O £ jt|| £ * «, CL, ««t"-£?iCLi ✓<? 

I 3fc36tt*fO MB Lfciii^o^Ttft^ 

>- X 7 © A It ffi I z. £> v ^ T JS ffl Tfe * <D {S T & K it T* f - ft $ £ # ^5 © eg 
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